NK-derived IFN-γ/IL-4 triggers the sexually disparate polarization of macrophages in CVB3-induced myocarditis.
Coxsackievirus B3 (CVB3) is a common etiology of myocarditis with an increased morbidity and mortality in males. We previously reported that differential polarization of macrophages contributed to sexually dimorphic susceptibility of mice to CVB3-induced myocarditis. However, the underlying kinetics, impetus as well as the molecular mechanism remain unclear. Here, we demonstrated that myocardial macrophages started to polarize at as early as day 5 post CVB3 infection in both genders of BALB/c mice, with M1 phenotype detected in males and M2a phenotype in females, and this trend was further amplified at day 7 when myocarditis reached peak. In addition, we identified that prevailed IFN-γ in males and dominant IL-4 in females were critical myocardial cytokines for the disparate macrophage polarization, which respectively activated JAK1-STAT1 and JAK3-STAT6 pathways. Strikingly, we found that the main source of IFN-γ and IL-4 cytokines in both genders were myocardial infiltrating NK cells, which differentially secreted cytokines in various microenvironments manifested synergistically by sex hormones and CVB3 infection. Consistently, depletion of NK cells significantly impeded the myocardial macrophage polarization in both genders of CVB3-infected mice. Collectively, these data indicated that myocardial NK-derived IFN-γ/IL-4 was critical for the differential polarization of macrophages in CVB3-induced myocarditis via activating JAK1-STAT1 and JAK3-STAT6 pathways respectively. Our study may help understand the mechanism of sexually differential polarization of macrophages and provide clues for the gender bias in CVB3-induced myocarditis.